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Amino Acid metabolism plays a key role in human and animal disease and health. 
And amino acid metabolic disorders can lead to many metabolic diseases such as 
phenylketonuria (PKU), histidinemia, Hartnup and so on. Being the simplest one of 
the 11 non-essential amino acids in the human body, glycine has an important 
physiological role in all living bodies. In recent two years, it was reported that glycine 
metabolism disorders had a close relationship with tumorigenesis and proliferation, 
which might be able to afford new tumor target and biomarker for novel cancer 
therapy. However, there isn’t any simple or efficient method to detect glycine 
metabolism situation in tumor cell so far. A simple, fast, convenient and economic 
method combining modern mass spectrometry analytical techniques and isotope 
labeling was developed to study glycine metabolism in this thesis. At the same time, 
glycine metabolism of human lung cancer A549 cell was studied, main nitrogen 
metabolites of glycine were identified and three main metabolic pathways of glycine 
confirmed. Moreover, glycine metabolism in other tumor cells and metabolism of 
different amino acids in tumor cells will be further studied in our laboratory, 
providing the foundation of intervention study of drugs on metabolism and cancer 
marker discovery. 
 
Our laboratory has long been dedicated to the research of phosphorus chemistry. 
Therefore, apart from the exploration of small molecular metabolites analysis 
methodology, the synthetic methodology of organophosphorus compounds was also 
investigated in this thesis. Aryl phosphine oxide is a very important kind of 
organophosphorus compounds which has important and broad applications in 
medicinal chemistry, material science, organic synthesis and ligand chemistry. 
However, traditional synthetic method of this kind of compounds suffers from 
rigorous operation conditions due to the overactivity of the reaction substrates. The 















but still suffers from many problems such as poor substrate scopes, drastic conditions, 
unsatisfactory yields and so on. Herein we report a novel and highly efficient  
methodology for preparation of aryl phosphine oxides through the Pd-catalyzed 
air-based oxidative coupling of a wide range of commercially available arylboronic 
acids with various H-phosphine oxides. The substrate scope was greatly improved by 
using this synthetic method and we were able to synthesize a variety of aryl phosphine 
oxides with high yields under relatively milder conditions using air as a green oxidant. 
 

















缩写 中文全称 英文全称 
A549 人肺腺癌细胞 A549 cell 
9-AA 9-氨基吖啶 9-Aminoacridine 
ACN 乙腈 Acetonitrile 
APCI 大气压化学电离 Atmospheric Pressure Chemical Ionization 
bpy 2,2-联吡啶 2,2'-Bipyridine 
Cat 催化剂 Catalyst 
COSY 相关谱 Correlation Spectroscopy 
Cu(OTf)2 三氟甲烷磺酸铜 Copper(II) trifluoromethanesulfonate 
Da 道尔顿 Dalton 
DCE 1,2-二氯乙烷 1,2-Dichloroetthane 
DHB 2,5-二羟基苯甲酸 2,5-Dihydroxybenzoic acid 
DMF N,N-二甲酰胺 N,N-Dimethylformamide 
DMSO 二甲亚砜 Dimethyl Sulfoxide 
DPPB 1,4-双(二苯基膦)丁烷 1,4-Bis(diphenylphosphino)butane 
DPPE 1,2-双(二苯基膦)乙烷 1,2-Bis(diphenylphosphino)ethane 
DPPF 1,1'-双(二苯基膦)二茂铁 1,1'-Bis(diphenylphosphino)ferrocene 
DPPP 1,3-双(二苯基膦)丙烷 1,3-Bis(diphenylphosphino)propane 
ESI 电喷雾电离 Electrospray Ionization 
FTICR 傅立叶变换离子回旋共振 Fourier Transform Ion Cyclotron Resonance 
GLDC 甘氨酸脱羧酶 Glycine Decarboxylase 
GSH 谷胱甘肽 Glutathiose 
HCCA α-氰基-4-羟基肉桂酸 α-Cyano-4-hydroxycinnamic acid 
HRMS 高分辨质谱 High Resolution Mass Spectrometry 
LC 液相色谱 Liquid Chromatography 
IR 红外光谱 Infrared Spectroscopy 















MS 质谱 Mass Spectrometry 
Ms 甲黄酰基 Methanesulfonyl 
NMR 核磁共振 Nuclear Magnetic Resonance  
NSCLC 非小细胞肺癌 Non Small Cell Lung Cancer 
TICs 肿瘤起始细胞 Tumor Initial Cells 
Ts 对甲苯磺酰基 Tosyl 
Pd2dba3 三(二亚苄基丙酮)二钯 Tris(dibenzylideneacetone)dipalladium 
ppm 百万分之一 part per million 
SA 芥子酸 Sinapinic acid  
SAM S-腺苷甲硫氨酸 S-Adenosyl Methionine 
TEMEDA 四甲基乙二胺 Tetramethylethylenediamine 
TFA 三氟乙酸 Trifluoroacetic Acid 
TMS 四甲基硅烷 Tetramethylsilane 
TOF 飞行时间 Time of Flight 
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